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(54) Polymer moulding compo-
sition

(57) A molding composition com-
prises a major portion of a resinous

polymeric phase and a minor por-

tion of a rubbery phase prepared by

forming a mixture of two rubbery

phases each of which is prepared

from a rubber and one or more
compatible monomers which are

grafted thereon, one of the rubber

phases having a rubber-to-monomer

ratio of at least 2.5:1 by weight

and the other a rubber-to-monomer

ratio of 2.0:1, the first mentioned

rubber phase being present in ex-

cess of the other and being pre-

pared in the presence of the other.

Molding compositions comprising

blends of methylmethaery Iate and
styrene copolymers, as the resinous

polymeric phase, and poiybutadiene

grafted with methylmethacrylate

and styrene, as the rubbery phase,

represent a preferred embodiment
of the molding composition.
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diene to graft monomers ranges from 1:1 to 6:1 by weight. The graft monomers are used in a
ratio of from 60 to 85 parts of methyimethacrylate, 1 5 to 30 parts of syrene and 0 to 1 5 parts
of either methylacrylate, ethylacrylate or acrylonitrile.

In the preferred DGMAC procedure of this invention, two graft stages are run in succession by
5 the addition of the rubber and grafting monomers, followed by more rubber and more grafting 5monomers. The grafting procedure used in each stage is either a rubber with equilibrated

monomer, as in U.S. Patent 4,085,1 66, or a controlled addition of monomers as described in
our co-pending Application No. which, like the present application, is divided out of
Application No. 7926433, (hereafter the "SCAM" process for short). To the first stage graft

10 product is added about 0.5-1.0% (based on second stage rubber latex weight) of a stabilizer 10
such as potassium lauryl aryl sulfonate to ensure latex stability during the second stage
polymerization. For the second stage, further stabilizers may be added. The ratios of monomers
preferably methyimethacrylate, styrene and either methylacrylate, ethyl acrylate or acrylonitrile

'

used in the individual grafting stages are the same as given above in the overall graft
1 5 composition. The ratio of rubber to monomer in the individual grafting stages is bounded by the 1 5

overall graft compositions given above, ie from 1:1 to 6:1 by weight. The prime restriction on
stage compositions is that the second stage graft product by weight be at least as large as the
earlier produced grafted rubber. Preferably, the second stage is at least 60% by weight of the
product and most preferably, 65 to 95% by weight. When calculating the second stage graft

20 rubber product weight, the second stage monomers are assumed to be equally distributed 20among the previous and new stage rubbers and the previous stage resin (graft monomer).
The compositions, however the grafted rubber is prepared, may be produced by blending the

resinous phase, which may be prepared by a free radical initiated reaction in the presence of a
solvent and in a two-stage system whereby the monomer blend is charged to a first reactor and

25 polymerized to about 20 to 40% solids and then in a second reactor where complete conversion 25
is earned out, with the rubbery phase in the appropriate amounts.
Any known procedure may be utilized to produce the resin phase. It is preferred, however

that the resin phase be produced by blending the appropriate concentration of monomers in a
solvent such as toluene at about 60 to 80% monomers concentration. A suitable initiator such

30 as benzoyl peroxide, di-t-butyl peroxide and the like may be added in the presence of a 30
molecular weight control additive such as an alkyl mercaptan eg, n-dodecyl mercaptan, n-octyi
mercaptan. t-dodecyl mercaptan, benzyl mercaptan and the like. As mentioned above, this
polymerization is preferably conducted in a two-stage system whereby the monomer solution is
charged to the first stage reactor and polymerized at from about 80 to 1 10°C for from about 12

35 to 24 hours. The rate of conversion is preferably adjusted to from about 1 to 3% solids per
hour. The first stage polymer is then preferably transferred to a second stage such as a plug
flow reactor where complete conversion of the monomer to polymer is carried out. The final
solids content generally ranges from about 60 to 70%. initiators may be used in amounts
ranging from about 0.01 to 5.0 percent by weight, based on the weight of the monomers The

40 molecular weight control additive can be used in like amounts, by weight, again based on the
weight of the monomers.

There may be added to the resin phase, after or during formation, such additives as heat and
i-ght stabilizers, antioxidants, lubricants, plasticizers, pigments, fillers, dyes and the like.

In the DGMAC procedure each stage may be either a conventional graftihg process or a
45 controlled addition of monomer (SCAM) process. Preferably, at least one of the stages is a 45SCAM process, and most preferably both stages are a SCAM process. While graftings may be

done in a series of reactors, it has been found convenient to use a single reactor with the
graftings done in succession.
These procedures result is a large number of individual grafted rubber particles with

50 essentially no agglomeration and/or aggregation of the rubber particles. This results in improved 50
optical properties as well as a composition having reduced taste and odor transfer character-
istics.

If the SCAM procedure forms part of the DGMAC procedure of this invention, the monomer(s)
being controilably added should be added over a period of at least 1 5 minutes, preferably at

55 least 1 hour, and most preferably about 1 to 3 hours, with the grafting reaction occurring 55
during the addition and preferably allowed to continue thereafter for about one hour. The
initiator which is preferably a redox type may be included in the reactor initially, it may be
added simultaneously as the monomer being added either in the same stream or in a separate
stream; or ultraviolet fight may be used. Generally, the initiator is used in an amount up to
about four times the standard amounts as used in U.S. Patent 4,085,166. When a redox 60
nitiator is to be controilably added, (as opposed to being in the reactor initially) either the
xidant or reductant portion may be placed in the reactor initially and only the other portion
:>ed be controilably added. The reaction is conducted at a pH range of about 6.0 to 8 5 and in

temperature range of about 20° to 65°C, though neither has been found to be critical to the
~ent invention. ef-oo

35

40
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Examples of suitable redox initiator systems include: t-butyl hydroperoxide, cumene hydroper-

oxide hydrogen peroxide or potassium persulfate-sodium formaldehyde sulfoxylate-iron; hydro-

perox'ides-tetraethylene pentamine or dihydroxyacetone; hydroperoxides-bisulfite systems; and

other such well known redox initiators. en . u
5 The rubber-to-monomer ratios of the graft polymerizations, be they conventional or SCAM,

mav be varied as desired, within the limits defined, to control the rubber-to-monomer ratios so

as to produce the desired balance of properties in the final product. Hence, it is the desired final

product which determines the actual ratios to be used in making the graft polymerizations,

withm he overall required rubber-to-monomer ratip of 1 :1 to 6:1 by we.ght with the lower ratio

10 materials providing the better optical properties and the higher ratio materials the better physical

properties A further requirement is that one portion of the graft product should have a rubber-

fo-monomer ratio of at least 2.5:1 by weight, and the other less than 2:1 by we.ght. Preferably,

one has a weight ratio of 2.5: 1 to 4: 1 , and the other from 1 : 1 to 2: 1

.

The DGMAC procedure of the present invention provides a more intimate blending of different

1 5 rubber-to-monomer ratio rubbery phase than was heretofore possible Different tubber-to-

monomer ratios are readily obtained even when the same rat.o of rubber to monomer .s added

in each stage, due to the first grafted rubber being in the reactor when the next graft is

^FoTSample, an intimate blend of a 3:1 and a 1:1 rubber: monomer (by weight) may be

20 prepared from two 2:1 graftings as follows:

Graft 1 uses a total of three parts by weight reactants—2 parts rubber and 1 part

monomers— to produce a 2:1 product. Thereafter, a second graft is performed using nine parts

reactants—6 parts rubber and 3 parts monomers—together with the first graft product. In the

second graft, the monomers will be attracted to the first product and the newly added rubber

25 essentially in the ratio in which these are present in the reactor. Hence, in this example, 6 /9 of

the 3 new parts newly added monomers will graft onto the new rubber le 6 parts rubber to 2

carts monomer a 3:1 ratio, and 3/9 will graft onto the previous graft, le 2 parts rubber to 1

part first monomers plus 1 part new monomer—a 1:1 ratio. Thus, the resultant mixed graft will

contain 4 parts of a 1 :1 graft and 8 parts of a 3:1 graft which are intimately admixed

30 The resinous phase and the rubbery phase, however prepared, may be blended together in 30

any known manner such as utilizing a ball mill, hot rolls, emulsion b ending or the like.

h is preferred that the blending operation be carried out in a devolatilize™™«"™*™™er

described at column 3, lines 3 to 72 of the above-mentioned U.S. Patent 3,354,238, which

section thereof is hereby incorporated herein by reference.

35 As mentioned above, the compositions of the instant invention have utility where toughness, 35

rigidity and transparency are necessary and may be utilized in the injection molding of h.ghly

engineered parts, blow molding and thermoforming of containers or other desired articles.

The invention is illustrated by the Examples which follow and in which all parts and

percentages are by weight unless otherwise indicated.

40
EX
&7\

L

i/23.5/5.0 methylmethacrylate/styrene/ethylacrylate terpolymer composition is pre-

pared by polymerizing the following monomer-solvent blend:

51 .6 parts m ethyl methacrylate
4{

_

45 17.0 parts styrene

3.6 parti ethylacrylate

27.5 parts toluene

0.22 part in n-dodecylmercaptan

0.30 part di-t-butylperoxide . Kn
50 The polymerization is carried out in a two-stage system .e the mononier-solvent blend is 50

charged to a first stage reactor and polymerized to about 28 to 30% solids at 90-95 C for

about 1 5 hours The rate of conversion is about 2% solids per hour. The first stage reaction

product is then transferred to a plug flow reactor where complete conversion of monomer to

Dolymer is carried out. The final solids content is near 72%. -

55 A qraft rubber composition is prepared by a two-stage grafting polymerization as follows: 55

A first grafted rubber composition is prepared by blending 100 parts of polybutad.ene .n latex

form with 40 parts of methylmethacrylate and 1 0 parts sytrene. The rubber to monomer rat.o is

2 to 1 The monomers are then grafted onto the polybutadiene by a redox initiated

polymerization using, based on monomer, 0.1 part of t-butylhydroperox.de, 0.23 part sodium

60 formaldehyde sulfoxylate, 27 ppm ferric chloride 6J^an6J27jppm^ 60

tetraacetic acid -4 Na salt at room temperature for1to~5"hours.

The second graft is prepared by placing the first graft or above in a reactor, adding b.7 g ot

potassium lauryl aryl sulfonate, and then blendirig in 300 parts of polubutadiene in latex form.

120 parts of methylmethacrylate. 30 parts of styrene, and the like amounts of the initiator

65 system of above. The second rubber to second monomer ratio in this stage is 2:1
.
The grafting 6b

§N§B©e>0i «aB =^1
BieeiBBA.=i=»
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reaction is run at room temperature for 1-5 hours with constant agitation.

In this example, the mixed grafted polybutadiene phase contains, by calculation, 1 part of a

1 :1 graft for every 2 parts of a 3:1 graft wherein the grafts are intimately mixed. The overall

rubber to monomer ratio is 2:1.

5 21 .75 Parts of the above grafted rubber are then blended with 78.25 parts of the above 5
terpolymer so as to prodvide a final polybutadiene content of 14. 5%.The blending is conducted
on a devolatilizer-extruder at a temperature on the inlet end of about 25°F. and at the die end of

about 560°F. under a vacuum of 25-27 in Hg.
The resulant composition may then be formed into various specimens and tested for physical

10 and optical properties. Superior optica! properties are noted as compared to a conventionally 10
prepared product wherein the grafted rubber is prepared from a 3:1 rubber-to-monomer single

stage reaction as disclosed in U.S. Patent 4,085,166.

EXAMPLE 2
1 5 The procedure of Example 1 is repeated until the grafting polymerizations which are 15

performed as follows:

A first grafted rubber composition is prepared by blending 325 parts of polybutadiene in latex

form with 133 parts of methylmethacrylate and 33 parts of styrene. The rubber to monomer
ratio is 1.963:1. The monomers are then grafted onto the polybutadiene by a redox initiated

20 polymerization using, based on monomer. 0.33 part of t-butylhydroperoxide, 0.66 part of 20
sodium formaldehyde sulfoxylate, 88 ppm ferric chloride. 6H 2 0, and 408 ppm of ethylenediam-
ine tetraacetic acid -4 Na salt at room temperature overnight. The maximum exotherm was
reached in 36 minutes. The solids content of the first stage is 45.1%.
The first grafted product is placed in a reactor along with 17.48 parts of sodium lauryl aryl

25 sulfonate and then 1646 parts of polybutadiene in latex form (44.8% solids, 737 parts 25
polybutadiene) and deionized water. The pH is adjusted to about 8.3jwjth 1 .5%_3gueous
jffTmonTa. io this is charged~56 parts of styrene with stirring and the^quiTrrJrating mixture is

purged with nitrogen to provide a near oxygen-free atmosphere. Then 37 parts of sodium
formaldehyde sulfoxylate chelate solution of the following is added:

30 30
96.25% deionized water
3.51% sodium formaldehyde sulfoxylate

0.19% ethylenediamine tetraacetic acid tetra sodium salt

0.04% ferric chloride hexahydrate
35 35

1 00%

After five minutes and continuing the strring, 222 parts of methyl methacrylate and 32.8 parts

of tert-butyl hydroperoxide solution 1 .7% t-butyl hydroperoxide and 98.3% deionized water are

40 pumped into the reactor. The methylmethacrylate rate is 1.85 part per minute for 2 hours. The 40
t-butylhydroperoxide solution rate is 1.64 part per minute for 10 Minutes, then 0.1367 part per

minute for 120 minutes. The second rubber to second monomer ratio in this second stage is

2.666:1 . One hour after the monomer addition is completed the conversion to polymer is

98-99%. The final solids are about 47%.
45 In this example, the mixed grafted polybutadiene phase contains by calculation 1 part of a 45

1.13:1 graft for every 2 parts of a 4:1 graft which are intimately mixed. The overall rubber to

monomer ratio is 2.45:1

.

20.4 Parts of the above grafted rubber are then blended with 79.6 parts of the above
terpolymer so as to provide a final polybutadiene content of 14. 5%.The blending is conducted

50 on a devolalitizer-extruder at a temperature on the inlet end of about 250°F. and at the die end 50
of about 56 0°F. under a vacuum of 25-27 in Hg.

I he resultant transparent composition is then formed into various specimens and tested. The
physical and optical properties were as follows:

55 Notched Izod, fppi 2,14 55
Gloss %, 20° 56
Floss %, 60' 81

60 EXAMPLES 3-6 60
The procedure of Example 1 is repeated except that in the second grafting polymerization 0.4

part of sodium formaldehyde sulfoxylate, 89 ppm ferric chloride. 6H 20 and 407 ppm ethylene
diamine tetraacetic acid -4Na are used and the first grafting polymerization is performed by a
SCAM procedure as follows:

65 A graft rubber composition is prepared by charging 225 Parts of polybutadiene latex 65
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(44 5%m solids 100 parts of polybutadiene) and 25 parts of deionized water to a reactor, and

adiustinq the pH to about 8.3 with 1.5% aqueous ammonia. To this is charged 10 parts of

styrene with stirring and the equilibrating mixture is purged with nitrogen to provide a near

oxvoen-free atmosphere. Then 6.6 parts of sodium formaldehyde sulfoxylate chelate solution of

S Example 2 is added. After five minutes and continuing the stirring, 40 parts of methyl

methacrylate and 4.69 parts of tert-butyl hydroperoxide solution (2.1 3% t-butyl hydroperox.de

and 97 87% deionized water) are pumped into the reactor. The methylmethacrylate rate is

0 6667 part per minute for 1 hour. The t-butylhydroperoxide solution rate is 0.235 part per

minute for 10 minutes, then 0.0391 part per minute for 60 minutes

1 0 The above procedure is repeated except that the styrene is pumped in together with the

methylmethacrylate^ ^ ^^ grafted rubbers are then blended with 78.25

and 75 25 parts respectively of the above terpolymer so as to provide final polybutadiene

contents of 14 5% and 16.5%. The blending is conducted on a decolahtizer-extruder at a

1 5 temperature on the inlet end of about 1 50° F. and at the die end of about 560° F. under a

vacuum of 25-27 in Hg. . , ,

The resulant transparent compositions are then formed into various specimens and tested. The

results are as detailed in Table !.

20 TABLE I

25

30

35

Example
% Polybutadiene

in Blend

Styrene
Pumped

Notched
Izod (1)

fppi

Gloss
20°

%<2 >

60°

3 14.5 No 1.5 51 81

4 16.5 No 2.0 48 80

5 14.5 Yes 2.1 47 79

6 16.5 Yes 2.4 46 70

10

15

(

20

25

30

(1) ASTM 256, Method A
(2) ASTM 2457

^Th^ptocedure of Example 1 is repeated to prepare the resinous polymer. The grafted rubber

is prepared as follows: , , , ,. .

A first qrafted rubber composition is prepared by charging 151 parts of polybutadiene latex

(44 8% solids 67. 65 parts of polybutadiene) and 19.5 parts of deionized water to a reactor

40 and adjusting the pH to about 8.3 with 1.%5 aqueous ammonia. To this is charged 6.8 parts of

styrene with stirring and the equilibrating mixture is purged with nitrogen to provide a near

oxygen-free atmosphere. Then 4.48 parts of the sodium formaldehyde sulfoxylate chelate .

solution of Example 2 is added. After five minutes and continuing the stirring, 27.1 parts ot

mS^«$£ and 1 0 parts of tert-butyl hydroperoxide solution (0.678% t-buty.hydroper-

45 oxide and 99.322% deionized water) are pumped into the reactor. The methylmethacrylate rate

is 0 3985 part per minute for 66 minutes. The t-butyl hydroperoxide solution rate is 0.5 part

per minute for 10 minutes and the 0.0833 part per minute for 60 minutes. The rubber to first

monomer ratio is 2:1. This product is about 46% solids.

To the first grafted product are added 18.5 parts of a 23% aqueous solut.on of potassium

50 lauryl aryl sulfonate and 36 parts of deionized water with stirring, then 453 parts of

Dolubutadiene latex (44.8% solids, 203 parts of polubutadiene). The pH is adjusted to about

8 3 with 1 5% aqueous ammonia. To this is charged 20.3 parts of styrene with stirring and the

equilibrating mixture is purged with nitrogen to provide a near oxygen-free atmosphere. Then

13 4 parts of sodium formaldehyde sulfoxylate chelate solution of Example 2 is added After five

55 minutes and continuing the birring. 81 .2 parts of methylmethacrylate and 10 parts of t-butyl

hydroperoxide solution (2.03 t-butyl hydroperoxide and 97.97% deionized water) are pumped

into the reactor. The methylnv^nacrylate rate is 1 .3533 part per minute for 1 hour. The t-butyl

hydroperoxide rate is 0.5 part per minute for 1 0 minutes, then 0.033 part per minute for 1

hour. The second rubber to second monomer ratio in the second stage is 2:1. The final solids

60 ar

^n

4
t̂ ^xam ,e tne mjxed grafted polybutadiene phase contains by calculation 1 part of a 1 :1

graft for every 2 parts of a 3:1 graft which are intimately mixed. The overall rubber to monomer

rat^o
'^|-^

rts Qf the above gra fted rubber are then blended with 78.25 parts of the above

65 terpolymer so as to provide a calculated final polybutadiene content of 14.5%. The belending is

35

45

50

55

60

65

..TfilPOA I >
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10

conducted on a decolalitizer-extruder at a temperature on the inlet end of about 250°F. and at
the die end of about 56*F. under a vacuum of 25-27 in. Hg.
The resultant transparent composition is then formed into various specimens and tested. The

results are given below in Table II along with results for products produced by the conventional
procedure with a rubber to monomer ratio of 3:1 and by the so-called MEG procedure in which
a 3:1 graft rubber is mixed with a 1:1 rubber. The percent polybutadiene analyzed represents
80-85% of the polybutadiene present in the composition and the numbers are intended solely
for a comparison of relative amounts of polybutadiene actually present.
As can be readily seen from the results, the DGMAC process results in improved optical

properties over both the conventionally prepared sample and that of the MEG process (mixed
elastomer grafts). The DGMAC process also provides a product with impact strengths almost
identical to the conventionally prepared material. The superior optical properties are best seen in
the thermoformed samples.

10

1 5 EXAMPLE 8
The procedure of Example 7 is repeated except that the first rubber to first monomer ratio is

1.963:1 and the second rubber to second monomer ratio is 2.666:1 Therefore, the mixed
polybutadiene phase contains, by calculation, 1 part of a 1.13:1 graft for every 2 parts of a 4:1
graft which are intimately mixed. The overall rubber to monomer ratio is 2.45:1.

20 The resultant transparent composition is then formed into various sepcimens and tested. The
results are as follows:

1 5

20

25

Notched Izod,

Gloss %, 20°
60°

fppi 2.1

57
82 25

TABLE II

30
Conventionally
Prepared

MEG
(Mixing of

Elastomer
Product Grafts) Example 7

35 % Polybutadiene Analyzed
Molded Samples

14.3 12.8 1 1.7

Notched Izod, fppi 1.8 1.1 1 .4
Dart Impact, fppim 41 .5 34.8 39.3
Total Z Haze, %'2 ' 8.1 10.8 8.1

40 Gloss, %
20° 55 61 65
60" 82 85 86
Thermoformed Samples*3*

Gloss, %
45 20' 2 13 15

60* 32 59 65

30

35

40

45

(1) ASTM 3029m, modified TUP
50 (2) ASTM 1003

(3) Samples thermoformed at 350-365°F,
0:01 1 in. thick.

in the shape of margarine tubs with outside walls

50

EXAMPLE 9
55 The procedures of Examples 1-7 were repeated, except that the ethylacrylate in the resin

portion is replaced by methylacrylate. Similar results are observed.
55

EXAMPLE 10
The procedures of Examples 1 -7 are repeated except that the ethylacrylate in the resin

60 portion is omitted and the ratios of the monomers is varied to compensate for the resultant
change in refractive index. Similar results are noted.

65

EXAMPLE 7 7

The procedures of Examples 1-7 are repeated except that the polybutadiene latex is replaced
by a polyisoprene latex, and the monomer ratios in both the graft and the resin phases are

60

65
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varied to compensate for the difference in the rubber refractive index. Comparable results are

achieved.

EXAMPLE 12 '

+u
5 The procedures of Examples 1-7 are repeated except that 3 parts of methylmethacryiate on

the graft polymerizations are replaced by 3 parts of ethylacrylate. Similar results are observed.

10

15

20

25

30

EXAMPLE 13
. .

To determine the taste-transfer and odor characteristics of compositions of the present

invention as opposed to prior compositions and glass, bottles were made from each material

being tested. .

For the taste-transfer test water was put in each bottle and allowed to sit at room temperature

for one week. At which time a sample of water from each bottle was poured into separate glass

beakers, drunk by a panel of six participants, and rated by each participant from best (least

taste-transfer) to worst (most taste-transfer). The procedure was run in duplicate and the resluts

are summarized in Table III below.

For the odor test, a new bottle of each material is allowed to sit uncapped overnight, then it is

capped and allowed to sit at room temperature for one week. Each bottle is uncapped and each

of six participants rates the bottles from best (low odor) to worst (high odor). The results are

summarized in Table 111 below.

The following materials were tested:

A. Product of Example 8 except the methyl methacrylate is pumped in for one hour.

B. Same as A but made on a different day.

C Conventionally prepared material as in U.S. Patent 4.085,1 16.

D. Conventionally prepared material as in U.S. Patent 3,354,238 wherein the ethylacrylate

is replaced by acrylonitrile.

E. Product of Example 7.

F. Glass
G. Same as C, but a different sample.

. .

Then results clearly demonstrate greatly reduced taste-transfer and odor for composition of the

present invention (A, B and E) as compared to conventionally prepared materials of the same

composition (C and G) as well as to compositions containing acrylonitrile (D).

10

15

20

25

30

TABLE III

35 RESULTS OF EXAMPLE 13

Taste- Transfer Odor

35

Best
40

45

E
F

B
E

A
D

A
D

Worst
G
C

G
C

50 x

1) Samples grouped together were indistinguishable in either taste-transfer or odor.

2) Participants said that the tastes of Samples C and G were especially poor.

CLAIMS
55 1 . A molding composition comprising:

A) a major portion of a resinous polymeric phase, and

(B) a minor portion of a rubbery phase, said rubbery phase being prepared from rubber and

one or more monomers which are grafted thereon and are compatible with said resinous phase,

wherein the rubbery phase is essentially uniformly dispersed and essentially non-agglomerated

60 and contains essentially no particles greater in diameter than 1 micron, the ratio of rubber to

monomer being from 1:1 to 6:1 by weight; said rubbery phase grafted polymer being prepared

by forming a mixture of two rubbery phases each of which is prepared from a rubber and one or

more monomers which are grafted thereon and are compatible with said resinous phase, one of

said rubbery phases having a rubber-to-monomer ratio of at least 2.5:1 L,y weight while the

65 other of said less rubbery phases has a rubber-to-monomer ratio of less than 2.0:1 by weight,

A:

45

50

55

60

65
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wherein the rubbery phase having the higher rubber-to-monomer ratio is present in excess of the

one having the lower rubber-to-monomer ratio, and is prepared in the presence of the one
having the lower rubber-to-monomer ratio.

2. A composition according to Claim 1, wherein at least one of said rubbery phases is

5 prepared by a sequential and controlled addition during the grafting reaction of at least the 5
monomer having the best compatibility to that of the resinous phase and wherein the addition is

for at least 15 minutes.

3. A composition according to Claim, 1 or Claim 2, wherein each stage of grafting is

performed by a sequential and controlled addition during the grafting reaction of at least the

10 monomer having the best compatibility to that of the resinous phase and wherein each addition 10
is for at least 15 minutes.

4. A composition according to any preceding claim, wherein the resinous phase is a polymer
of 60 to 80 parts by weight methylmethacryiate, 1 5 to 30 parts by weight styrene, and 0 to 1 5

parts by weight of a monomer selected from methylacrylate, ethylacrylate, and acrylonitrile.

15 5. A composition according to any preceding claim, wherein the rubber is polybutadiene in 15
latex form and it is present as 5 to 25% by weight of the molding composition.

6. A composition according to any preceding claim, wherein the rubbery phase is polybuta-

diene grafted with methylmethacryiate, styrene, and optionally a monomer selected from

methylacrylate, ethylacrylate and acrylonitrile.

20 7. A molding composition according to any preceding claim, wherein one of said rubbery 20
phases has a monomer-to-rubber ratio in the range of 2.5:1 to 4:1, by weight, and the other of

said rubbery phases has a monomer-to-rubber ratio in the range from 1:1 to 2:1 by weight.

8. A molding composition according to any preceding claim, wherein the rubbery phase
having the higher rubber-to-monomer ratio is present in amount of from 65 to 95% by weight

25 of the mixture of rubbery phases. 25
9. A molding composition, according to Claim 1 and substantially as described in any one of

the Examples herein.

10. An article of manufacture formed by molding a composition according to any preceding

claim.

30 30
CLAIMS 9 Sep 1982

1. A molding composition comprising:

(A) more than 50 weight per cent, based on the weight of (A) and (b) of a resinous polymeric

phase, and
35 (B) a rubbery phase prepared from rubber and one or more monomers which are grafted 35

thereon and are compatible with said resinous phase, wherein the rubbery phase is essentially

uniformly dispersed and essentially nonagglomerated and contains essentially no particles

greater in diameter than 1 micron, the ratio of rubber to monomer being from 1:1 to 6:1 by

weight; said rubbery phase grafted polymer being prepared by forming a mixture of two rubbery

40 phases each of which is prepared from a rubber and one or more monomers which are grafted 40
thereon and are compatible with said resinous. phase, one of said rubbery phases having a

rubber-to-monomer ratio of at least 2.5:1 by weight while the other of said rubbery phases has

a rubber-to-monomer ratio of less than 2.0:1 by weight, wherein the rubbery phase having the

higher rubber-to-monomer ratio is present in excess of the one having the lower rubber-to-

45 monomer ratio, and is prepared in the presence of the one having the lower rubber-to-monomer 45
ratio.
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